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[NAME OF DOCUMENT] SPECIFICATION 

[TITLE OF THE INVENTION] COMMUNICATION TERMINAL 

APPARATUS, BASE STATION APPARATUS, AND TRANSMISSION 
POWER CONTROL METHOD 

5 [SCOPE OF CLAIMS FOR PATENT] 

[Claim 1] A communication terminal apparatus used 

in a wireless communication system in which a first 

dedicated channel to which soft handover applies and a 

second dedicated channel to which hard handover applies 

10 exist, the communication terminal apparatus comprising: 

a judgment section that judges whether the first 

dedicated channel is in a soft handover state or not; 

and 

a control section that sets a transmission power 
15 of an uplink second dedicated channel into a power equal 
to a transmission power of an uplink first dedicated 
channel when it is judged by said judgment section that 
the first dedicated channel is not in a soft handover 
state, and sets a transmission power of the uplink second 
20 dedicated channel at an addition of the transmission 
power of the uplink first dedicated channel and an offset 
when it is judged by said judgment section that the first 
dedicated channel is in a soft handover state. 

[Claim 2] The communication terminal apparatus 
25 according to claim 1, further comprising: 

a reception section that receives the offset from 
a base station apparatus via a downlink second dedicated 
channe 1 . 
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[Claim 3] The communication terminal apparatus 
according to claim 1, further comprising: 

a calculation section that calculates a 
transmission power offset used at a base station 
5 apparatus in accordance with reception SIR of a plurality 
of pilot channels; and 

a transmission section that transmits the offset 
calculated by said calculation section to the base 
station apparatus via the uplink second dedicated 
1 0 channe 1 . 

[Claim 4] A base station apparatus used in a 
wireless communication system in which a first dedicated 
channel to which soft handover applies and a second 
dedicated channel to which hard handover applies exist, 
15 the base station apparatus comprising: 

a judgment section that judges whether the first 
dedicated channel is in a soft handover state or not; 
and 

a control section that sets a transmission power 
20 of a downlink second dedicated channel into a power equal 
to a transmission power of a downlink first dedicated 
channel when it is judged by said judgment section that 
the first dedicated channel is not in a soft handover 
state, and sets a transmission power of the downlink 
25 second dedicated channel at an addition of the 
transmission power of the downlink first dedicated 
channel and an offset when it is judged by said judgment 
section that the first dedicated channel is in a soft 
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handover state. 

[Claim 5] The base station apparatus according to 
claim 4, further comprising: 

a reception section that receives the offset from 
5 a communication terminal apparatus via an uplink second 
dedicated channel . 

[Claim 6] The base station apparatus according to 
claim 4, further comprising: 

a calculation section that calculates a 
10 transmission power offset used at a communication 
terminal apparatus in accordance with a difference 
between SIR of the uplink first dedicated channel and 
a target SIR of the first dedicated channel; and 

a transmission section that transmits the offset 
15 calculated by said calculation section to the 
communication terminal apparatus via the downlink second 
dedicated channel . 

[Clam 7] A transmission power control method used 
in a wireless communication system in which a first 
20 dedicated channel to which soft handover applies and a 
second dedicated channel to which hard handover applies 
exist, wherein a transmission power of a second dedicated 
channel is set into a power equal to a transmission power 
of a first dedicated channel when the first dedicated 
25 channel is not in a soft handover state, and a 
transmission power of the second dedicated channel is 
set at an addition of the transmission power of the first 
dedicated channel and an offset notified via the second 
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dedicated channel when the first dedicated channel is 
in a soft handover state. 

[Claim 8] The transmission power control method 
according to claim 7, wherein the notification of the 
offset starts after the start of a soft handover of the 
first dedicated channel. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Technical Field of the Invention] 

The present invention relates to a communication 
terminal apparatus, a base station apparatus, and a 
transmission power control method. 
[0002] 

[Prior Art] 

In the field of wireless communication systems, 
HSDPA (High Speed Downlink Packet Access) has been 
proposed, which allows a plurality of communication 
terminals to share a high-rate and large-capacity 
downlink channel to perform high-rate packet 
transmission via the downlink channel. In addition, 
these days, a technique for speeding up the packet 
transmission rate on an uplink channel has been under 
study (such a technique is referred to as Fast-UL (Fast 
- Uplink) herein) . In HSDPA, a plurality of channels is 
used, including HS-PDSCH (High Speed - Physical Downlink 
Shared CHannel) , A-DPCH (Associated - Dedicated Physical 
CHannel), HS-DPCCH (High Speed Dedicated Physical 
Control CHannel) , etc. Likewise, Fast-UL is expected to 
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involve a plurality of channels such as HS-PUSCH (High 
Speed - Physical Uplink Shared CHannel), A-DPCH, 
HS-DPCCH, and so on. 
[0003] 

5 HS-PDSCH is a downlink shared channel used for 

packet transmission. HS-PUSCH is an uplink shared 
channel used for packet transmission. Accompanying a 
shared channel, A-DPCH, which is a dedicated associated 
channel on uplink and downlink, transports pilot signals, 

10 TPC (Transmission Power Control) commands, control 
signals. for keeping a communication link, etc. HS-DPCCH 
is a dedicated control channel in uplink and downlink, 
over which signals for controlling a shared channel such 
an ACK signal or a NACK signal, and a CQI (Channel Quality 

15 indicator) signal, etc. are transmit ted . Incidentally, 
an ACK signal is a signal indicating that a high-rate 
packet which had been transmitted from a base station 
or from a communication terminal was correctly 
demodulated at a communication terminal or at a base 

20 station, whereas a NACK signal is a signal indicating 
that a high-rate packet which had been transmitted from 
a base station or from a communication terminal was 
erroneously demodulated at a communication terminal or 
at a base station. Additionally, CQI is a signal which 

25 is generated based on channel quality, indicating a 
combination of, for example, a packet modulation scheme, 
a block size, a transmission power adjustment value, and 
so forth. In HSDPA, a communication terminal notifies 
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its communicating party about a packet modulation scheme, 
a block size, a transmission power adjustment value, etc. , 
as desired by the communication terminal, by using such 
a CQI . Although CQI is a signal which is generated based 
5 on channel quality also under Fast-UL, its specific 
contents have not been fixed yet. 
[0004] 

Incidentally, in Fast-UL, channels are provided on 
both uplink and downlink for both A-DPCH and HS-DPCCH, 

10 where CQI is transmitted via an uplink HS-DPCCH whereas 
an ACK/NACK signal is transmitted via a downlink HS-DPCCH . 
In contrast, according to HSDPA, though channels are 
provided on both uplink and downlink for A-DPCH, an 
uplink channel only is provided for HS-DPCCH, where CQI 

15 and an ACK/NACK signal is transmitted on an uplink 
HS-DPCCH. Soft handover (SHO) is employed in A-DPCH. 
Soft handover (SHO) is also employed in A-DPCH. In 
contrast, HS-PDSCH, HS-PUSCH, and HS-DPCCH are subjected 
to hard handover (HHO) , which means that HS-PDSCH, 

20 HS-PUSCH, and HS-DPCCH are always connected to a single 
base station only. Moreover, the timing for executing 
HHO on HS-PDSCH and HS-PUSCH is the same as the HHO timing 
of HS-DPCCH. 
[0005] 

25 [Problems to Solved by the Invention] 

With reference to FIG. 8 through FIG. 10, 
transmission power control for HS-DPCCH is explained 
below, taking an example of Fast-UL. FIG. 8 illustrates 
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a situation where A-DPCH is not under SHO, while FIG. 9 
and FIG. 10 show a state in which A-DPCH is under SHO. 
Here, the state where A-DPCH is not under SHO means a 
situation in which a communication terminal has an A-DPCH 
5 connection to a single base station only, whereas the 
state where A-DPCH is under SHO means a situation in which 
a communication terminal has A-DPCH connections to a 
plurality of base stations. 
[0006] 

10 As illustrated in FIG. 8, the transmission power 

of A-DPCH is controlled under a well-known practice of 
a closed loop transmission power control in accordance 
with TPC commands so that the reception SIR of A-DPCH 
is kept at the target SIR thereof. On the other hand, 

15 as for HS-DPCCH, transmission power control is performed 
in accordance with A-DPCH TPC commands in a similar 
manner as done for A-DPCH. This ensures that the 
received SIR of HS-DPCCH meets the required SIR when 
A-DPCH is not under SHO. 

20 [0007] 

As a communication terminal moves toward base 
station 2 from base station 1, the communication terminal 
establishes connections to base station 2 as well as base 
station 1, which puts A-DPCH in SHO conditions. Then, 
25 the transmission power control of HS-DPCCH, to which HHO 
applies, is performed in the following way when A-DPCH 
is under SHO. 
[0008] 
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First, transmission power control of uplink 
HS-DPCCH is explained with reference to FIG. 9. When 
A-DPCH enters into SHO, both of base station 1 and base 
station 2 receives A-DPCH signals transmitted from the 
5 communication terminal. Base station 1 generates a TPC 
command so as to make the reception SIR at BS 1 approaches 
the target SIR, and transmits the generated command to 
the communication terminal. Base station 2 generates a 
TPC command so as to make the reception SIR at BS 2 

10 approaches the target SIR, and transmits the generated 
command to the communication terminal. The 
communication terminal increases transmission power of 
A-DPCH if all of a plurality of the received TPC commands 
is TPC commands for instructing to increase transmission 

15 power, while the communication terminal decreases 
transmission power of A-DPCH if any one of the plurality 
of the received TPC commands are a TPC command for 
instructing to decrease transmission power. 
Accordingly, in a case where a TPC command for 

20 instruction of increasing transmission power is 
transmitted from base station 1 whereas another TPC 
command for instruction of decreasing transmission power 
is transmitted from base station 2, the communication 
terminal decreases the transmission power of an A-DPCH 

25 signal. Because the transmission power of HS-DPCCH is 
controlled in the same way as the transmission power of 
A-DPCH, as illustrated in FIG. 9, the transmission power 
of an HS-DPCCH signal is also decreased in accordance 
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with the decreasing of the transmission power of an 
A-DPCH signal . 
[0009] 

Here, regarding the upl ink A-DPCH, an A-DPCH s i gnal 
5 received at base station 1 and an A-DPCH signal received 
at base station 2 are subjected to selective combination 
at a control station. For this reason, even in a case 
where the transmission power of A-DPCH is decreased as 
described above, no particular problem arises because 
10 the SIR of the uplink A-DPCH meets the required SIR at 
the control station. 
[0010] 

In contrast, as for HS-DPCCH to which HHO applies, 
a connection is made to either one of the base stations 

15 only even when A-DPCH is in SHO. For this reason, when 
the transmission power of the uplink HS-DPCCH is 
decreased in accordance with the decreasing of the 
transmission power of the uplink A-DPCH as described 
above, it is possible that the SIR of the uplink HS-DPCCH 

20 fails to meet the required SIR. 
[0011] 

Next, transmission power control of downlink 
HS-DPCCH is explained with reference to FIG. 10. When 
A-DPCH enters into SHO, a communication terminal 
25 receives A-DPCH signals transmitted from both of base 
station 1 and base station 2. Combining the A-DPCH 
signal transmitted from base station 1 and the A-DPCH 
signal transmitted from base station 2, the 
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communication terminal generates a TPC command in such 
a manner that the reception SIR of the combined signal 
approaches the target SIR. Then, the communication 
terminal transmits the identical TPC commands 
5 respectively to base station 1 and base station 2. 
[0012] 

Here, even when the reception SIR falls short of 
the target SIR at the communication terminal only with 
the A-DPCH signal transmitted from base station 1, as 

10 illustrated in FIG. 10, a TPC command for instructing the 
decreasing of transmission power is transmitted if the 
reception SIR of the combined signal equals to or exceeds 
the target SIR. Because the transmission power of 
HS-DPCCH is controlled in the same way as the 

15 transmission power of A-DPCH, as illustrated in FIG. 10, 
at base station 1, the transmission power of an HS-DPCCH 
signal is also decreased in accordance with the 
decreasing of the transmission power of an A-DPCH signal 
as per the TPC command. 

20 [0013] 

As for HS-DPCCH to which HHO applies, a connection 
is made to either one of the base stations only even when 
A-DPCH is in SHO. For this reason, when the transmission 
power of the downlink HS-DPCCH is decreased in accordance 
25 with the decreasing of the transmission power of the 
downlink A-DPCH as described above, at the communication 
terminal, it is possible that the SIR of the downlink 
HS-DPCCH fails to meet the required SIR. 
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[0014] 

It is noted that this problem arises similarly in 
HSDPA, too, not only in Fast-UL. 
[0015] 

5 In view of the aforementioned problems, it is an 

object of the present invention to provide a 
communication terminal apparatus, a base station 
apparatus, and a transmission power control method which 
makes it possible to keep the received SIR of HS-DPCCH 

10 at the required SIR, which is achieved by performing 
transmission power control for HS-DPCCH appropriately 
in a wireless communication system operating in a mixed 
channel environment involving an SHO- appl i cabl e A-DPCH 
and an HHO-applicable HS-DPCCH. 

15 [0016] 

[Means for Solving the Problems] 

In order to solve the above problem and to achieve 
the object, under a wireless communication system where 
an SHO-applicable A-DPCH and an HHO-applicable HS-DPCCH 

20 exist, the present invention is devised as characterized 
in that the transmission power of HS-DPCCH is set into 
a power equal to the transmission power of A-DPCH when 
A-DPCH is not in SHO, whereas the transmission power of 
HS-DPCCH is set at an addition of the transmission power 

25 of A-DPCH and an offset notified via HS-DPCCH when A-DPCH 
is in SHO. 
[0017] 

With this feature, it is possible to perform 



2002-239744 12 

transmission power control for HS-DPCCH suitably in a 
wireless communication system under a mixed channel 
environment involving an SHO-appl i cabl e A-DPCH and an 
HHO-applicable HS-DPCCH, even when A-DPCH is under SHO. 

5 [0018] 

[Embodiments of the Invention] 
FIG. 1 is a block diagram illustrating the 
configuration of a communication terminal apparatus 
according to an embodiment of the present invention. 
10 This communication terminal apparatus is intended to be 
used in a mobile communication system where Fast-UL 
and/or HSDPA is performed. 
[0019] 

Reception section 100 comprises reception radio 
15 section 14, despreading section 16, demodulation section 
18, and decoding section 20. 
[0020] 

Reception radio section 14 performs processing 
such as down conversion, AGC (Automatic Gain Control), 

20 A/D conversion, etc., on signals received through 

antenna 12. This reception signal contains a TPC command 
for uplink A-DPCH, and an uplink HS-DPCCH transmission 
power offset relative to the transmission power of uplink 
A-DPCH. Incidentally, this TPC command is received from 

25 a base station via downlink A-DPCH, while this offset 
is received from the base station via downlink HS-DPCCH. 
[0021] 

Despreading section 16 performs despreading 
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processing on the reception signals with a spreading code 
which is individually assigned to each channel. 
Demodulation section 18 demodulates the despread signals 
such as QPSK signals and the like. The demodulated 
5 signals are inputted into decoding section 20 and SIR 
measurement section 24. Decoding section 20 performs 
error correction decoding and CRC (Cyclic Redundancy 
Check) on the demodulated reception signals to decode 
the reception signals. Such decoding produces 
10 reception data (bit sequence). The reception data is 
inputted into TPC command extraction section 22 and 
offset extraction section 34. 
[0022] 

TPC command extraction section 22 extracts a TPC 
15 command for uplink A-DPCH which is accommodated in a time 
slot of the A-DPCH reception data. The extracted TPC 
command is inputted into transmission radio section 42. 
[0023] 

The communication terminal continuously receives 
20 CPICH (Common Pilot CHannel) signals (CPICH 1), which 
are transmitted at a constant power from base station 
1, and CPICH (Common Pilot CHannel) signals (CPICH 2), 
which are transmitted at a constant power from base 
station 2. As it is done so, pilot measurement section 
25 28 measures the reception power of CPICH 1 and the 
reception power of CPICH 2. The measured reception 
powers are inputted into HO judgment section 30 and 
offset calculation section 32. 
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[0024] 



HO (Handover) judgment section 30 judges whether 
A-DPCH is in SHO or not, and inputs the judgment result 
into offset calculation section 32 and transmission 
5 radio section 42. As the communication terminal moves 
from base station 1 toward base station 2, A-DPCH enters 
an SHO state at the point in time when the difference 
between the reception power of CPICH 1 and the reception 
power of CPICH 2 reaches, for example, 3dB. In this way, 
10 HO judgment section 30 is able to judge whether A-DPCH 
is in SHO or not, which is done by detecting the start 
of SHO and the end of SHO by monitoring the difference 
between the reception power of CPICH 1 and the reception 
power of CPICH 2. It is noted that it is possible to judge 
15 whether A-DPCH is in SHO or not in a similar way by having 
pilot measurement section 28 measure the reception SIR 
of CPICH signals and by having HO judgment section 30 
monitor the difference between the reception SIR of CPICH 
1 and the reception SIR of CPICH 2. Further 
20 alternatively, it is also possible to judge whether 




A-DPCH is in SHO or not according to a control signal 
sent from an upper layer, that is, a notice from a control 
station . 
[0025] 



A-DPCH is under an SHO state, and offset calculation 
section 32 calculates a downlink HS-DPCCH transmission 
power offset relative to the transmission power of 




25 



Offset calculation section 32 operates only when 
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downlink A-DPCH, where such an offset is used at the base 
station. Then, offset calculation section 32 inputs the 
calculated offset into coding section 36 in order to 
notify it via uplink HS-DPCCH. Therefore, the offset 
5 calculated at offset calculation section 32 is 

transmitted to the base station via uplink HS-DPCCH only 
when A-DPCH is in SHO. 
[0026] 

At offset calculation section 32, the offset is 

10 calculated in the following way. Assuming that the 

reception power of CPICH 1 is PI and the reception power 
of CPICH 2 is P2, an offset AP d0 wn is calculated as: 

AP d own = (PI + P2) / PI ... (1) , 
where PI, P2, and AP down are true values in dB . When 

15 A-DPCH is in SHO, this offset AP d own is notified via uplink 
HS-DPCCH to the base station with which HS-DPCCH 
connection is held. The reason why the offset AP d0 wn is 
calculated in this way is as follows: That is, when A-DPCH 
is in an SHO state whereas HS-DPCCH is in a state before 

20 HHO, A-DPCH connection is held with both of base station 
1 and base station 2, while in contrast, HS-DPCCH 
connection is held with base station 1 only. Under such 
connection, in order to ensure the reception at the 
communication terminal of an HS-DPCCH signal transmitted 

25 from base station 1 onlywith apower of PI + P2, it follows 
that a power (PI + P2 ) / PI times as high as that of an 
A-DPCH signal is required. Incidentally, the 
progression pattern of required offset amount on a 



2002-239744 



downlink channel is illustrated in FIG. 2. 

Alternatively, it may be so configured that pilot 

measurement section 28 measures the reception SIR of 

CPICH signals and offset calculation section 32 

5 calculates the offset amount AP d0 wn according to the above 

equation (1), taking the reception SIR of CPICH 1 as PI 

and the reception SIR of CPICH 2 as P2 . 
[0027] 

SIR measurement section 24 measures SIR of A-DPCH 
10 reception signals. The measured SIR is inputted into TPC 
command generation section 26. 
[0028] 

Comparing the A-DPCH reception SIR with the target 
SIR thereof, TPC command generation section 26 generates 

15 a TPC command for downlink A-DPCH in accordance with the 
result of the comparison. If the measured SIR equals to 
or exceeds the target SIR, a TPC command instructing the 
decrease in transmission power (Down) is generated; a 
TPC command instructing the increase in transmission 

20 power (Up) is generated if the measured SIR is less than 
the target SIR. The generated TPC command is inputted 
into coding section 36. 
[0029] 

Offset extraction section 34 extracts an offset 
25 accommodated in HS-DPCCH reception data (uplink HS-DPCCH 
transmission power offset relative to the transmission 
power of uplink A-DPCH) . The extracted offset is 
inputted into transmission radio section 42. 
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[0030] 

Transmission section 200 comprises coding section 
36, modulation section 38, spreading section 40, and 
transmission radio section 42. 
5 [0031] 

Coding section 36 performs convolution coding and 
CRC coding on transmission data (bit sequence) to encode 
the transmission data, thereby configuring a 
transmission frame made up of a plurality of time slots. 
10 When configuring a frame, coding section 36 embeds a TPC 
command for downlink A-DPCH in an A-DPCH time slot, and 
embeds an offset for downlink HS-DPCCH in an HS-DPCCH 
time slot . 
[0032] 

15 Modulation section 38 performs modulation 

processing such as QPSK on the transmission data. 
Spreading section 40 performs spreading processing on 
the modulated transmission signals with a spreading code 
which is individually assigned to each channel. 

20 [0033] 

After performing processing such as D/A conversion, 
transmission power control, up conversion, etc., on the 
spread transmission signals, transmission radio section 
42 transmits the signals via antenna 12. When making 
25 such transmission, transmission radio section 42 
performs transmission power control in accordance with 
the judgment result at HO judgment section 30. 
[0034] 
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When it is judged at HO judgment section 30 that 
A-DPCH is not in SHO, transmission radio section 42 
controls the transmission power of uplink A-DPCH in 
accordance with the TPC command for A-DPCH, and in 
5 addition to that, transmission radio section 42 sets the 
transmission power of uplink HS-DPCCH into a power equal 
to the transmission power of uplink A-DPCH. 
[0035] 

On the other hand, when it is judged at HO judgment 
10 section 30 that A-DPCH is in SHO, transmission radio 
section 42 controls the transmission power of uplink 
A-DPCH in accordance with the TPC command for A-DPCH, 
and in addition to that, transmission radio section 42 
sets the transmission power of uplink HS-DPCCH at an 
15 addition of the transmission power of uplink A-DPCH and 
the offset extracted at offset extraction section 34. 
[0036] 

Next, an explanation is given here on a base station 
apparatus which conducts wireless communication with the 

2 0 communication terminal apparatus described above. 

FIG. 3 is a block diagram illustrating the configuration 
of a base station apparatus according to an embodiment 
of the present invention. This base station apparatus 
is intended to be used in a mobile communication system 

25 where Fast-UL and/or HSDPA is performed. 
[0037] 

Reception section 300 comprises reception radio 
section 54, despreading section 56, demodulation section 
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58, and decoding section 60. 
[0038] 

Reception radio section 54 performs processing 
such as down conversion, AGC (Automatic Gain Control), 
5 A/D conversion, etc., on signals received through 

antenna 52. This reception signal contains a TPC command 
for downlink A-DPCH, and a downlink HS-DPCCH 
transmission power offset relative to the transmission 
power of downlink A-DPCH. Incidentally, this TPC 
10 command is received from a communication terminal via 
uplink A-DPCH, while this offset is received from the 
communication terminal via uplink HS-DPCCH. 
[0039] 

Despreading section 56 performs despreading 
15 processing on the reception signals with a spreading code 
which is individually assigned to each channel. 
Demodulation section 58 demodulates the despread signals 
such as QPSK signals and the like. The demodulated 
signals are inputted into decoding section 60 and SIR 
20 measurement section 64. Decoding section 60 performs 
CRC and error correction decoding on the demodulated 
reception signals to decode the reception signals. Such 
decoding produces reception data (bit sequence). The 
reception data is inputted into TPC command extraction 
25 section 62 and offset extraction section 68. 
[0040] 

TPC command extraction section 62 extracts a TPC 
command for downlink A-DPCH which is accommodated in a 
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time slot of the A-DPCH reception data. The extracted 
TPC command is inputted into transmission radio section 
80 . 

[0041] 

5 Offset extraction section 68 extracts an offset 

accommodated in a time slot of HS-DPCCH reception data 
(downlink HS-DPCCH transmission power offset relative 
to the transmission power of downlink A-DPCH) . The 
extracted offset is inputted into transmission radio 
10 section 80. 
[0042 ] 

SIR measurement section 64 measures SIR of A-DPCH 
reception signals. The measured SIR is inputted into TPC 
command generation section 66 and offset calculation 
15 section 72 . 
[0043] 

Comparing the A-DPCH reception SIR with the target 
SIR thereof, TPC command generation section 66 generates 
a TPC command for uplink A-DPCH based on the result of 

20 the comparison. If the measured SIR equals to or exceeds 
the target SIR, a TPC command instructing the decrease 
in transmission power (Down) is generated; a TPC command 
instructing the increase in transmission power (Up) is 
generated if the measured SIR is less than the target 

25 SIR. The generated TPC command is inputted into coding 
section 7 4 . 
[0044 ] 

HO judgment section 70 judges whether A-DPCH is in 
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SHO or not, and inputs the judgment result into offset 
calculation section 72 and transmission radio section 
80. Information notified from the control station 
apparatus for indicating whether A-DPCH is in SHO or not 
5 (HO information) is inputted into HO judgment section 
70, and according to the HO information, HO judgment 
section 70 is able to judge whether A-DPCH is in SHO or 
not. The judgment result is inputted into offset 
calculation section 72. 
10 [0045] 

Offset calculation section 72 operates only when 
A-DPCH is under an SHO state, and offset calculation 
section 72 calculates an uplink HS-DPCCH transmission 
power offset relative to the transmission power of uplink 

15 A-DPCH, where such an offset is used at the communication 
terminal. Then, offset calculation section 72 inputs 
the calculated offset into coding section 74 in order 
to notify it via downlink HS-DPCCH. Therefore, the 
offset calculated at offset calculation section 72 is 

20 transmitted to the communication terminal via downlink 
HS-DPCCH only when A-DPCH is in SHO. 
[004 6] 

At offset calculation section 72, the offset is 
calculated in the following way. Assuming that the 
25 reception SIR of A-DPCH is SIR1 and the target SIR thereof 
is SIR2, an offset AP up is calculated as: 

AP up = SIR2 - SIR1 ... (2 ) , 
where SIR1, SIR2, and AP up are in dB . When A-DPCH is in 
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SHO, this offset AP up is notified via downlink HS-DPCCH 

to the communication terminal . The reason why the offset 

AP up is calculated in this way is as follows: 

That is, when A-DPCH is in an SHO state whereas HS-DPCCH 

5 is in a state before HHO, A-DPCH connection is held with 

both of base station 1 and base station 2, while in 

contrast, HS-DPCCH connection is held with base station 

1 only. Under such connection, for HS-DPCCH where 

reception is done only at a single base station, it is 

10 because the offset AP up indicates a required power to 

compensate a shortage for meeting the required SIR. 
Incidentally, the progression pattern of required offset 

amount on an uplink channel is illustrated in FIG. 4. 

[0047] 

15 Transmission section 400 comprises coding section 

74, modulation section 76, spreading section 78, and 
transmission radio section 80. 
[0048] 

Coding section 74 performs CRC coding and 
20 convolution coding on transmission data (bit sequence) 
to encode the transmission data, thereby configuring a 
transmission frame made up of a plurality of time slots. 
When configuring a frame, coding section 74 embeds a TPC 
command for uplink A-DPCH in an A-DPCH time slot, and 
25 embeds an offset for uplink HS-DPCCH in an HS-DPCCH time 
slot . 
[0049] 

Modulation .section 76 performs modulation 
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processing such as QPSK on the transmission data. 
Spreading section 78 performs spreading processing on 
the modulated transmission signals with a spreading code 
which is individually assigned to each channel. 
5 [0050] 

After performing processing such as D/A conversion, 
transmission power control, up conversion, etc., on the 
spread transmission signals, transmission radio section 
80 transmits the signals via antenna 52. When making 
10 such transmission, transmission radio section 80 
performs transmission power control in accordance with 
the judgment result at HO judgment section 70. 
[ 0051 ] 

When it is judged at HO judgment section 70 that 
15 A-DPCH is not in SHO, transmission radio section 80 
controls the transmission power of downlink A-DPCH in 
accordance with the TPC command for A-DPCH, and in 
addition to that, transmission radio section 80 sets the 
transmission power of downlink HS-DPCCH into a power 
20 equal to the transmission power of downlink A-DPCH. 
[0052] 

On the other hand, when it is judged at HO judgment 
section 70 that A-DPCH is in SHO, transmission radio 
section 80 controls the transmission power of downlink 
25 A-DPCH in accordance with the TPC command for A-DPCH, 
and in addition to that, transmission radio section 80 
sets the transmission power of downlink HS-DPCCH at an 
addition of the transmission power of downlink A-DPCH 
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and the offset extracted at offset extraction section 
68 . 

[0053] 

Next, taking an example of Fast-UL, an explanation 
5 is given on the transmission power control of HS-DPCCH 
in the present embodiment. Here, an explanation on TPC 
of A-DPCH is omitted because the same technique as in 
a prior art applies. 
[0054] 

10 When A-DPCH is not in SHO, the transmission power 

of HS-DPCCH is controlled into the same power as the 
transmission power of A-DPCH. This ensures that the 
received SIR of HS-DPCCH meets the required SIR when 
A-DPCH is not under SHO. 

15 [0055] 

On the other hand, when A-DPCH is under SHO, the 
transmission power of HS-DPCCH, to which HHO applies, 
is controlled into an addition of the transmission power 
of A-DPCH and an offset. FIG. 5 and FIG. 6 illustrate a 
20 situation where A-DPCH is under SHO. 
[0056] 

First, transmission power control of uplink 
HS-DPCCH is explained with reference to FIG. 5. When 
A-DPCH enters an SHO state, base station 1 starts the 
25 transmission of offsets AP up for uplink HS-DPCCH via 
downlink HS-DPCCH to a communication terminal. The 
communication terminal controls the transmission power 
of uplink HS-DPCCH into an addition of the transmission 
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power of uplink A-DPCH and the offset AP up . 
[0057] 

For example, as illustrated in FIG. 5, as for A-DPCH, 
in a case where a TPC command for instruction of 
5 increasing transmission power is transmitted from base 
station 1 whereas another TPC command for instruction 
of decreasing transmission power is transmitted from 
base station 2, the communication terminal decreases the 
transmission power of an' A-DPCH signal. When A-DPCH is 

10 in SHO, the offsets AP up as well as TPC commands for A-DPCH 
are transmitted from base station 1 to the communication 
terminal. Then, the communication terminal controls 
the transmission power of an HS-DPCCH signal, which is 
transmitted to base station 1, into an addition of the 

15 transmission power of an A-DPCH signal and the offset 
AP up . By doing so, even when A-DPCH is in SHO, the 
transmission power of HS-DPCCH is controlled 
appropriately, which makes it possible to keep the 
received SIR of HS-DPCCH at the required SIR thereof at 

20 the base station with which HS-DPCCH connection, is held. 
[0058] 

Next, transmission power control of downlink 
HS-DPCCH is explained with reference to FIG. 6. When 
A-DPCH enters. an SHO state, a communication terminal 
25 starts the transmission of offsets AP d0 wn for downlink 
HS-DPCCH via uplink HS-DPCCH to base station 1. Base 
station 1 controls the transmission power of downlink 
HS-DPCCH into an addition of the transmission power of 
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downlink A-DPCH and the offset AP d0 wn • 
[0059] 

For example, as illustrated in FIG. 6, regarding 
A-DPCH, the communication terminal combines the A-DPCH 
5 signal transmitted from base station 1 and the A-DPCH 
signal transmitted from base station 2, and the 
communication terminal generates a TPC command in such 
a manner that the reception SIR of the combined signal 
approaches the target SIR. Then, the communication 

10 terminal sends the identical TPC commands respectively 
to base station 1 and base station 2. In the example of 
FIG. 6, TPC commands for instructing the decreasing of 
transmission power are sent to the both stations. In 
accordance with the TPC command, base station 1 and base 

15 station 2 decrease the transmission power of downlink 
A-DPCH respectively. When A-DPCH is in SHO, the offsets 
APdown as well as TPC commands for A-DPCH are transmitted 
from the communication terminal to base station 1 . Then, 
base station 1 controls the transmission power of an 

20 HS-DPCCH signal, which is transmitted to the 

communication terminal, into a power of the transmission 
power of an A-DPCH signal, which is also transmitted to 
the communication terminal, plus the offset AP d0 wn. By 
doing so, even when A-DPCH is in SHO, the transmission 

25 power of HS-DPCCH is controlled appropriately, which 

makes it possible to keep the received SIR of HS-DPCCH 
at the required SIR thereof at the communication terminal . 
[0060] 
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Next, with reference to FIG. 7, an explanation is 

given here on the transmission start timing of offsets 

for HS-DPCCH and the transmission end timing thereof. 
[0061] 

5 As for downlink A-DPCH, regardless of whether 

A-DPCH is in SHO or not, a TPC command to be used for 
the transmission power control of uplink A-DPCH and a 
pilot to be used for the SIR measurement of downlink 
A-DPCH is transmitted from a base station to a 

10 communication terminal on a time slot by time slot basis. 
Likewise, as for uplink A-DPCH, regardless of whether 
A-DPCH is in SHO or not, a TPC command to be used for 
the transmission power control of downlink A-DPCH and 
a pilot to be used for the SIR measurement of uplink A-DPCH 

15 is transmitted from a communication terminal to a base 
station on a time slot by time slot basis. 
[0062] 

On the other hand, as for downlink HS-DPCCH, an 
offset AP up to be used for the transmission power control 

20 of uplink HS-DPCCH is transmitted from a base station 
to a communication terminal on a time slot by time slot 
basis only when A-DPCH is in SHO. Meanwhile, regarding 
uplink HS-DPCCH, an offset AP d0 wn to be used for the 
transmission power control of downlink HS-DPCCH is 

25 transmitted from a communication terminal to a base 
station on a time slot by time slot basis only when A-DPCH 
is in SHO, where such an offset is transmitted together 
with CQI . Incidentally, CQI is transmitted as the 



2002-239744 28 

portion included in data segment. That is, as for 
HS-DPCCH, the notification of HS-DPCCH offsets starts 
as the SHO state of A-DPCH starts, and the notification 
of HS-DPCCH offsets ends as the SHO state of A-DPCH ends. 
5 [0063] 

Note that, although data, a pilot, a TPC command, 
and an offset are time-multiplexed according to FIG. 7, 
they may be IQ multiplexed alternatively. 
[0064] 

10 In this way, the synchronizing of the A-DPCH SHO 

start / end timing with the start / end timing of HS-DPCCH 
offset transmission helps to avoid unnecessary HS-DPCCH 
offset transmission when A-DPCH is not in SHO, and 
therefore, it is possible to reduce the interferences 

15 of HS-DPCCH on other channels. In addition, a reduction 
in the battery consumption of a communication terminal 
is achieved. 
[0065] 

It should be noted that, notwithstanding the 
20 explanation made here with the example of Fast-UL in the 
present embodiment, its implementations are not limited 
to such a case; the present invention is applicable to 
all wireless communication systems in which a dedicated 
channel to which soft handover applies and another 
25 dedicated channel to which hard handover applies run in 
a existent manner, and the dedicated channel to which 
hard handover applies runs in uplink and downlink. 
[0066] 
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[Effects of the Invention] 

As described above, according to the present 
invention, it is possible to keep the received SIR of 
HS-DPCCH at the required SIR, which is achieved by 
5 performing transmission power control for HS-DPCCH 
appropriately in a wireless communication system 
operating in a mixed channel environment involving an 
SHO-applicable A-DPCH and an HHO-appl icable HS-DPCCH. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 
10 [FIG.l] 

A block diagram illustrating the configuration of 
a communication terminal apparatus according to an 
embodiment of the present invention; 

[FIG . 2 ] 

15 A diagram illustrating the progression pattern of 

required offset amount on a downlink channel according 
to an embodiment of the present invention; 
[FIG. 3] 

A block diagram illustrating the configuration of 
20 a base station apparatus according to an embodiment of 
the present invent ion ; 
[FIG. 4] 

A diagram illustrating the progression pattern of 
required offset amount on an uplink channel according 
25 to an embodiment of the present invention; 
[FIG . 5] 

A diagram for illustration of uplink transmission 
power control for HS-DPCCH according to an embodiment 
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of the present invention; 
[FIG. 6] 

A diagram for illustration of downlink 
transmission power control for HS-DPCCH according to an 
embodiment of the present invention; 
[FIG . 7 ] 

A diagram for illustrating the timing of starting 
/ ending the transmission of offsets for HS-DPCCH 
according to an embodiment of the present invention 

[FIG . 8 ] 

A diagram for illustration of a conventional 
transmission power control when A-DPCH is not in SHO; 
[FIG . 9] 

A diagram for illustration of a conventional uplink 
transmission power control for HS-DPCCH; and 
[FIG- 10] 

A diagram for illustration of a conventional 
downlink transmission power control for HS-DPCCH. 
[Description of the Symbols] 
12, 52: Antenna 

14, 54: Reception radio section 
16, 56: Despreading section 
18: Demodulation section 
20, 60: Decoding section 

22, 62: TPC command extraction section 
24, 64: SIR measurement section 
26, 66: TPC command generation section 
28: Pilot measurement section 
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30 N 70: HO judgment section 

32, 72: Offset calculation section 

34, 68: Offset extraction section 

36, 74: Coding section 

38, 76: Modulation section 

40, 78: Spreading section 

42, 80: Transmission radio section 

100, 300: Reception section 

200, 400: Transmission section 
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[NAME OF DOCUMENT] ABSTRACT 
[Abstract ] 

[Object] In a wireless communication system 
operating in a mixed channel environment involving 
5 A-DPCH (Associated - Dedicated Physical CHannel) to 
which soft handover applies and HS-DPCCH (High Speed - 
Dedicated Physical Control CHannel) to which hard 
handover applies, to keep the received SIR of HS-DPCCH 
at the required SIR by performing transmission power 

10 control for HS-DPCCH appropriately. 

[Overcoming Means] HO judgment section 30 judges 
whether A-DPCH is in a soft handover state or not, 
transmission radio section 42 sets the transmission 
power of HS-DPCCH into a power equal to the transmission 

15 power of A-DPCH when A-DPCH is not in a soft handover 
state, whereas the transmission power of HS-DPCCH is set 
at an addition of the transmission power of A-DPCH and 

an offset when A-DPCH is in a soft handover 
state .[ Selected Drawings] FIG.l 
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FIG. 1 

TRANSMISSION DATA 
36: CODING SECTION 
38: MODULATION SECTION 
5 40: SPREADING SECTION 

42: TRANSMISSION RADIO SECTION 
34: OFFSET EXTRACTION SECTION 
26: TPC COMMAND GENERATION SECTION 
24: SIR MEASUREMENT SECTION 

10 

RECEPTION DATA 

14: RECEPTION RADIO SECTION 
16: DESPREADING SECTION 
18: DEMODULATION SECTION 
15 20: DECODING SECTION 

22: TPC COMMAND EXTRACTION SECTION 
32: OFFSET CALCULATION SECTION 
28: PILOT MEASUREMENT SECTION 
30: HO JUDGMENT SECTION 

20 

FIG. 2 

RECEPTION POWER 
TIME 

REQUIRED OFFSET AMOUNT 

25 

FIG . 3 

TRANSMISSION DATA 

72: OFFSET CALCULATION SECTION 



2002-239744 34 

74: CODING SECTION 

76: MODULATION SECTION 

78: SPREADING SECTION 

80: TRANSMISSION RADIO SECTION 

HO INFORMATION 

70: HO JUDGMENT SECTION 

64: SIR MEASUREMENT SECTION 

66: TPC COMMAND GENERATION SECTION 

68: OFFSET EXTRACTION SECTION 

RECEPTION DATA 

62: TPC COMMAND EXTRACTION SECTION 

60: DECODING SECTION 

58: DEMODULATION SECTION 

56: DESPREADING SECTION 

54: RECEPTION RADIO SECTION 

FIG. 4 

RECEIVED SIR 
SHO START 
TIME 

TARGET SIR 

REQUIRED OFFSET AMOUNT 

FIG. 5 
FIG. 6 

BASE STATION 1 
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TPC COMMAND 

C OMMUN I CAT I ON T E RM I NAL 
TPC COMMAND 
5 BASE STATION 2 

FIG. 7 

BASE STATION TRANSMISSION 

(DOWNLINK) 
10 (DOWNLINK) 

COMMUNICATION TERMINAL TRANSMI SS ION 

(UPLINK) 

(UPLINK) 
TIME SLOT 
15 SHO START 
SHO STATE 
SHO END 
TIME 
TIME 

2 0 DATA SEGMENT 
OFFSET 
PILOT 

TPC COMMAND 
TIME 
25 TIME 

FIG. 8 
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TPC COMMAND 

COMMUNICATION TERMINAL 
BASE STATION 2 

5 FIG. 9 
FIG. 10 

BASE STATION 1 
TPC COMMAND 

COMMUNICATION TERMINAL 
10 TPC COMMAND 

BASE STATION 2 
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